Introduction
In the last few years diffusions on fractals have emerged as an area of probability theory in which an intensive research activity has taken place. Diffusions on the Sierpinski gasket in particular have attracted great attention, perhaps because of their remarkable accessibility.
The construction of Brownian motion on the Sierpinski gasket is due to Goldstein [3] , Kusuoka [8] and Barlow and Perkins [1] Kumagai [7] succeeded in constructing diffusions on the Sierpinski gasket which fulfill less stringent symmetry requirements than Brownian motion, but which are still scale invariant. Hattori, K., Hattori, T. and Watanabe [4] on the other hand constructed interesting diffusions on the Sierpinski gasket which lack both types of invariance.
Apart from the metric mentioned, there is another natural metric, namely the one inherited from R2. This metric is fairly natural if one is interested in forces, such as gravitational forces, which act through the space surrounding the gasket rather than through the gasket itself.
U ~ V is a bijective isometry with respect to the second metric, then for every path in U the image of the path under § is a path in V of the same length. Hence § is also an isometry with respect to the first metric.
Moreover, we shall see that the bijective isometries related to the second metric form a proper subset of the bijective isometries related to the first metric.
In the present paper we shall construct a class of diffusions, which, though generally not scale invariant, are invariant under isometries relative to the metric on the gasket inherited from R2.
Our construction follows the pattern of the construction given by B.-P. That construction is based on the convergence of certain random walks with scaled time. In that case the choice of the time scaling factors is rather natural because of an underlying spatial scale invariance. In our construction without spatial scale invariance, however, establishing the existence of time scaling factors presents a major problem. Our way to overcome this problem is to apply a perturbation result on matrix powers (see [5] ). This perturbation result seems interesting in itself. We shall use it here to obtain convergence results for fairly general multi-type branching processes with varying environment -convergence results which play the key role in the construction of our diffusions.
To explain our main result, we need some notations and definitions: 1. We recall the definition of the Sierpinski gasket G as a subset of R~. Since the conditions (D) and (E) hold for a ñi , j : = G0 3 B 1 ( n + 1 ) , i xj 1 1 > 0, Lemma 2.3 implies the existence of a sequence which satisfies (2.la) and (2.1b) and hence (4.13).
For the remaining part of Proposition 4.1 it suffices to prove, that the sequence is uniquely determined by (4.13) up to a multiplicative constant c > 0. In the case that a ~°> = 4 this is easily seen by Corollary 1.1 in [5] ' (1, l) ).j=i,2.
Proof: (~-(1,1) ). ~ is invertible for a ~ (0, ~) and
Since 03B1k~ ~ 0 by Proposition 3.3, there exists k0 ~ N such that for all k > k0
'~s'~~-'~~'~~'4 (~)
Another way of saying that the sequence satisfies (4.13) is to say that it satisfies (2. la) .
We assume now, that the sequence did not satisfy (2.1b). We know by o and 7~~ ~ then by (4.14)
Inductively we obtain for l ~ N and some k0
As by (4.14) and Proposition 3.3 -03B10~ 20 2-k for k ~ k0 we conclude from (4.14)and (4.16) that bk1+l|1~21+bk1+l+1~2203B3k1+l~ 0 for l sufficiently large. Using this inequatity in combination with (4.14) and (4.15) we obtain that ~i+~ 0 for l sufficiently large. In order to conclude part a) we observe that consistency of the sequence of random walks is an easy consequence of (3.9).
As for part b) we observe that for indices k ~ ko assertion (5.20) follows by (5.17), Lemma [2] ) it is possible to show that there exist a probability space (S~, ~', P) and random functions (k, x). 03A9~03A9k~, k~N0, o.
